sized powdered activated carbon (PAC) (Matsui et al., 2012) . In this study the NOM 23 effect was confirmed, and the mechanism responsible for the effect was investigated by 24 studies with another malodorous compound, geosmin. The mechanism was investigated 25 with respect to the properties of NOM by simplified equivalent background compound with a MW of <230 Da competes for adsorption sites with both geosmin and MIB. 40 Beside the nonchromophoric, low-MW (<2 kDa) NOM, such chromophoric, 41 very-low-MW NOM also penetrates adsorbent particles and adsorbs onto interior 42 surfaces. The loading of such NOM is therefore independent of the size of the carbon 43 particles (SPAC or PAC). The NOM effects on geosmin adsorption capacity were 44 therefore found to be similar for SPAC and PAC, despite the fact that more NOM was
Introduction
Geosmin is a metabolite produced by several classes of microbes, including cyanobacteria and 55 actinomyces, and confers an unpleasant earthy/musty taste and odor to drinking water. Because 56 geosmin has an exceptionally low detention threshold (4 to 10 ng/L) by human taste and smell 57 [1, 2] , the unpleasant taste and odor can be detected when geosmin is present even in low 58 concentrations, and it can easily affect consumer acceptability. Because drinking water that is 59 aesthetically unacceptable reduces consumer confidence in the water treatment and supply 60 system, the treatment goal for water utilities is to provide drinking water that is not only safe but 61 also acceptable in appearance, taste, and odor.
62
Adsorption by powdered activated carbon (PAC) is the most conventional treatment 63 method for the removal of micro-pollutants such as geosmin, but the treatment is expensive 64 because of the limited capacity of activated carbon to adsorb geosmin [3] . 
where, q E * is the pseudo solid-phase concentration of competing NOM (nmol/mg). 
where C E,0 * is the initial pseudo liquid-phase concentration of competing NOM (nmol/L). 236 The value of n E , the EBC Freundlich exponent, was unknown. However, the values of 237 q E * and C E,0 * defined by Eq. (1) In the previous study of Ando et al. with MWs of >2 kDa (see Table 1 ). 
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